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, >■)•-?• 7l7l ^-3 <^ei 7H -g-^s. Sol :a-¥-£^ ^3317)1 °14l^o) oi 7 ] «fl^1 7fl°l-g- 

^-s-^u sife \d-<asi- 3.^-^ ^*hi ^-jl^i sna-M <?>^a^ ^1 



o>e] a. ^1 ^-g-*H ^<S^-§- ^*Hr ^-a.7> -g-ol5>Jl #^7^§l-£ 7]°\ *Qr*g?;} 

*1 ^HM $W?h 7V^-A] ^S|fe- #3.^5}- 7f>lsL <?l*fl ^ofl ^A^ - ^7]- ol-g- a^n> of ^ e> 

^sn^^Efla^ <^4iA]oll tq-ol^-Alom fl.^ ^-o. D)) o. ^A§^ 71-%-Ajo] ^7l n))-g-°fl ^JiL^Tfl 



<a^^ i^^^ i&l^! ^1, o>3*sqE^_w.Bl-ci<a-^E|^i ^^^fl(ABS) ^lfe <a^A| tH^ s-s. 
-¥-&ol «-sfl ^ 7l^-E]ol *Vs(char) #^°] 7^2] <&7] nfl^ofl ^ 21 vt'S 141 7}v^t}7) 0} ^ ^(Journal 

of Applied Polymer Science, 1998, vol 68, p 1067). nJ-eH a>^^^^=. ^7>5. ^7>s><^ ^>=.7l- 

ol-l-ilS.^ SLimSLS, ^^SV<^ XI ±2) ^loj^- ^n+gfjl i^^S.-?-E^ °l^.(fuel)^ ^fe 



IJ^-^^II 5g7-48491J:^ ^ ^^l^ «o V ^ «1^7ll ^^3] ^7Vii^ ^#^-^1 ^1°1] "y^J" ofliEfl^-l- 

^-r^lfe iH^iffl^l ^](ABS ^91^^: ^sVa]71^ ^^^0] 51 o.^ ^s}.^ ^^s. aj 7] ^gflA^ 

^•Cfl^ O.^. gs8r "^^ 91^]" <HliEfl H.2f 311-^*11- ^7>SV^O> Sf^dl o] S o]^ Vj\<£^7\ ^5)-^^ 
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°H1 £ tf^Hrfr olnl 7\^9\ \}<£^ <£7}^ ^X}2] S-JflgM «fl^*>jl^V n^*}7} $-8-3*1 <&JL, JL^^ 
^*1#€ ^1199-2844231, ^]99-28443Sl ^ 7fl99-28444 JK-E.^ 1999. 7. 14 #41)5. #41* Si^. 



^l^oll l-B]iEl^ iEfe S^-W t-e)^El31 ^7>*H i4 7l7fl^ J£^, ^o_^Aj 5> -fi-^-g- 

l7>i^ \+<a^ 7fl^Sl-7lo1| ol^§i4. 

S.^^ 71741^ ^ <go_M^, ^ \+<3^ol -°-^l «M ^l^SW ^Olcf. 

^*1 ^« ^^S>7l ^OlCf. 
A}-g-$0.iEL*|, Sfl^-^l* A>-g-Slxl ^ro.^, 3.^^ ^E^Tll ^Xl<4 #^3||^?loflEfls #-g-Aj -g- «o}ig- ^ 

-SL^ ^^^Bl^I Jl^S}. #el^E)^i ^Xl» <lo>^^^ v|-<a^«l -f*r*KlL TT"g- 

oil -tM|*| 

ji^t^^ ^^^1^) ^xl(A), # ^ 511 ^ ^1 o]l Efl S ^l(B), *&7\ 7)^^x1 (A) + (B) 100^ 
-¥-W #el^Eliffl(D) ^ <?l^r oH^Efls ^1-(E)S. ol^oi^lci-. 

Jl-¥-^^ ^El^l^l ^xl(A)^ 40-95^^, 1- el 511^^1 e)1 h. ^xl(B)^ 5-60^^, *>3^S.i-lS^ 5~ 
18^^°1 iElf-ol3fiMEf ^^tl-^l ^xl(C)fe^-7l (A) + (B) 100^^«^1 cflsl-^ 2-30^^=-?-, #el^El?l 
£fe Jl-¥-7 0 V3l- #eliEl^l ^l( D )fe AJ.7I (A) + (B) 100#^-¥-<Hl rflsV^ 5-50^^, 3.e) jl o]a]. ofl^Efl 

s S)-^-l-(D)^ ^J-71 (A) + (B) lOOf^^l 5-30^%=^ •g^tflollAl ^7>^cl-. #7] JH-f^ iEl ^Tfl 

^xl(A)fe Jl-^-^g-^- *11£1S1-J1 ^-^ol 18~50^^=<y iEl 31 ^--R- _Tiefn e ^-^^fl ^xl( 3l ) 20 

~100f^s]- c-I-h^s^e^ ^-^=ol 18-50^-?! ^El^ f-B- ^-^^11 ^rxl(a 2 ) 0-80^3. ^^€4. 

^- ^-^^a-I^ Ji-Ep-^Aj i El 31 711 ^rXl(A)^ # el 311 ^31 oil El] e ^xl(B)7V 7l^xl* ^Sl-Jl, 431^^1 W 
o) 5-18^9} SAN^f^lKC^l- ^7} ^xl(A) ^ (B)2l ^^]s. ^-g-slcl, f-el^El^l #eli 
El^(D)7> g<?VxjA^ -pr-f-^-g- *^Al7l7l ^sH ^7l-slJi. ZLel3l « 0 >^ <y^V oll^Efls S}-^-l-(E)ol \+<a^)l5. ^ 

°1*1" ^- t^Sl ^Xl ^#Sl Z| ^«.S.oll Cfl^l"^ ^^1^ #3)-H-Cl-. 

(A) Ji^^^ ^^1 317^) ^xKABS ^1) 
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#^11: ^7>S>J1 ^S}^ ^l^^C^-. 



in] 31 ^--H- aB}=E ^f^fl a), ^e] 3] ^.fr ^-f^afl 4=*|# <y-#sM 

O-i?- Jl-?*^ ^3 3131 Jl}^*}^ o\± Jl^^ 317-11 ^1 -^-g- *<HM at-f^^g- 5~30 



El 31 ^l(AAS), 6>H^SMBm-°ll^€ = S^iffl31^— ^Eliffl ^^-«0(AES) n^l 

iE] 31 ^-?r ^LSfSH ^1 ^ £&^r — E] 31 ^-fr ^M^4 iE] 31 

*fl ^*1» 3-8-* 9X°-^ n^e) #-8-^* 3J°1 £- H^Hfe 20~ioof^ 

iE]31 ne^SS ^x]( ai )<4 0-80^^ ^^31 ^^-afl ^*l(a 2 )» *t«H ^-§-^4. 

(aj ) iE) 31 ^ = S 

^e)31 «-B- ^eJ-HH ^l^on A>-g-sl^ ofljL fe l-el^-Bfcl^l, 31— ¥-^oj), 

*>H^S.U|B1-Wc1^l) ^ Cl<ffl7fl JZ-Sf; Aj- 7 1 c^T]) JH^-ofl iS)- Jl^-; oj^n^ #3.3.= « 

^ l-ej^m^^ -g-^ ofH^Tll 31-?-; 55 oH^3)-HS^31-^<a W^l(EPDM) •§■■& 171 

§ ^ sa^m. ji^-7> o>^-3jsH, y >^5>7i^ wc]<a^i ji^ 7 > ^ wcf. 

A o v 7l o.ef=S #^7)-^*> ^^l5.fe ^31, a -Dfl^^Bl31, p-^m^31 ^> 

^ Sl^, ^3]ol 7>^- «>^-3)§H ^7lofl Aj- 7 ]cl «j-^4£ H) ^Tfl ^*IH 7>^*V ^^1* 1# 

^"7]<4 ^ ^^31 ^--B- n5l-=E ^^^) ^ l0~60^-¥-^ V-fr^, W ^* *fl*i$- # 

^1^1 i^31sf #^8- H o V W H 1^7jj ^^15] ^ 50~82#^-¥-o1ji ) X\oy$. HL^r «"5L^ ^Bfl 

18~50^W?1 HftajsW. 

W^l* ^-71-sH ^el-^S. ^^-^ ^£ 514. ^7>E)fe ^-8: iE)31 llfr ^^SB ^^^1 tfl«fl 0-40^^ 

^•71 3! ^-fr 3.el-HH ^1 2:^-1 ofl JIBlsH S7lfe 0.1-4^ ^ 

^7> ^^-W. 

(a 2 ) ^ 31 ^-S- ^^^1 

"1^:4 ^-g-^ofl a)-^ ^. >g o. q.-§-4 £cf. iE] 3) *>-f r ^-^^1 hI^t^I ^^1^ 



^^-2)^ y o V *^ «l-d^l ^3-^^15.^ iE)31, a -^m^El31, p-nfl<HiE]31 ^>-§"* T SZ^°1 °1^ i^31ol 7)- 
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# v^z^JL ^1 Hl-dTfl W^lSl <g"g=Hlfe 50~82^^ofl *fl^^4. o}7H ^71 

^ wj-*^ ui^Tj] 7>*« wsfl* i* °1^- £<a*H ^-8-^. £°J7>^«]- ^-^ls-fe «faims 

1^ DflEl-HlS.qB^^ ££r *1#3J- Hi Id Til W#ol «>^-2j*H ?^^1 ^l^ # 18~50f^7l 5L 0 J£ 
W Sic}. 



a. ttgoflA^ 5L^&s§ ±£\®n ^l(A)^ Jl^-g-^ *)$\Z}5L ^^o] 18~50^^=-¥-?l ^3 & 

-fr nel-SS ^f 1 iHI *M(a, ) 20-100^^^1- o^lSMEl ^°1 18~50^^°J iffl ^f^*ll ^M(a 

2 ) 0-80^3. i-¥-^^ ^El^l^l =M(A)fe §1-71 i^Sl^r !-5l5fl^^l<HlEflS. ^^1(B)^ 7)2:^^1 

» °1^^, 7ls^^l ^a\]A] jaJjUg^ riiEl^lTil ^*l(A)fe 40-95^^1- ^W^, l-5l5im^l<HlEfl =. ^*l(B)^r 
5-60^%=^!- ^*}cf. 

(B) #el5)l^^ollEfl5 ^1 



Jl^^^ ^nVo.^.^ \+<a^°l -Y-^Sl^l tfll^o] 7iS)-£l7l rrfl^-o]] 3)1^^1^ n 5 ^1» ^71- 

§M 7}^x]SL Aj-^-SI-cf. o] ^ff^H #e)(2,6-^Dllll-l ( 4-5]l^)^Efls., #£1(2,6-^^1^-1,4-211 
^^D^ltfls., ^(.2,6-^]E.S.^-lA-s\M^)^}n}^, l-e)(2-^l-6-<Hl^-l,4-5ll^iffl)^Efls j jg.e)(2-nfl<i- 
6- = ^.^-l,4-2im^)o1lEfl5 t §el(2-^ ^-6- = 5.^-1,4-311^^)^^1 3., 1-el (2,6-^1 sll ^-1,4-311 ^ tfl 
5., 1-21(2,6-^^1^-1,4-311^^)0)1^ s.<q- #eU2,3,6-B2Hlli-l,4-3l]^HlEfl5.3 ^ #el(2,6- 

clDll^-l,4-3ll^^)ollElle^ l-sl(2,3,5-me|'Hll-l,4-3ll^^)o 1 lBll e ^ ^-^^-^ 7 }- %tcf. Hff^^l S±r #a}( 
2,6-tqnHm-l,4-3H^^)o)l El l5«2l- #^(2,3,6-^.21^1-1,4-311^^)0)1^1321 ^-f^l ^ #e| (2,6-^1 nflH-l 
,4-311^^1)0)1^571- AV-g-E)^, o^oflAi #eK2,6-cHlli-i,4-3ll^)oiifl|5 7i- 7}^ v\#z\f;}^. 



W^n^^n^- 21 f^-5^r ^t*l ^ll^El^^ ?>^nl- ^ 2^1-Sl f^j^om JIBisH 25"CSl 

SSf -g-nflollA^ 4=^^ 3i -H-^S.71- 0 .1-0 .891 %o] ^-2)51-4. 

(C) ^1-ams.^slei 5-18^^=°] iEi^i-o>a«s.qsl ^r$-*| ^^1 



^7l ^Ife 71^7.1 e. A>-g-sl^ SL^-^ iEl^Tll ^l(A)^ # el sfl ^ ^1 ofl e)) a ^](B)^1 ^-g-^-i: 7fl>l*l-7l 
^ ^7>Al7l^ i^7folcf. -a ^6\}A^ A\$rS)±r (C)2\ A^o. ^ «-( A)0 )l a} £ J2^£-°l & «1 ^ ^-5- 60^^?} 
^1 ^-§-5) ^ o^o.^ 37^«.ff *)l-2l5l-;n. iEl^^l 82~95^^-?-oH °}EL^^^2) W^Sr 5-18^^ 

Olcf. Aj-71 ^iffl-0>a^qE^ ^^11^ ^H^^- ^S)-, ^Bj-, 31^^ ~JSr ZJ-gr^ ^ls€ fl-sm ^1^ 
^ ^^^-S ^-71-^31 ^^Ife 50,000 Ml^l 200,000<>lcl-. ^7l ^e) ^l-o> 3 . i ||^.q e ^o)] ^y}s. ^ 

^3.11$}°]^, ^W^y, 3H^^E)lolnlc -o| ojo.aj tr*V Ml^Ajo^ ^Aj-^- ^tfl ^E) a -nH^^El 

^1 tfl*ll7l- 71-^51-4. Aj- 7 1 AEj^)_o}H^ 5 _u|E| ^^1 Ztel-HS ^#^^1 ^7.1^ JI-?-^^ iEl^lTfl 

T^KA)^ l-el3ll^^ollEfl5 ^121-^ f^lno) Aj-^-Aj^. 7fl^iSl-7l ^5fl ^71-Slfe 7^0.5.^, ZL ^7>^ (A)^ (B 

)^1 ^ lOO^^ofl cfls)-^ 2~30^^S1 •a^l^l^ 3-g-« ^ Slcf. ^71 iEliS-o>3lS.qsl ^^^1(071- ^ 

7>=1^1 ^ ^^1 51-^^^ ^El^lTfl ^7,l(A)i^ # Si 311 ^^1 o)l Efl e ^^l(B)2l #^1=0) Aj-^-Aj^- 7 )]A)^ ^ 

4^ 71711^1 7^71- ^-^§1 ^S}EH ^Afl A)lf-o)l ^ <£r±. 



(D) f-el^El^l £^ jl-^7 0 vs}. f-el^El^l 



i-eliEl^i se^ ^-¥-7^ #21^ei^i ^Aife -f-Aj-o} 3)4 ) v^*j- i ^hj-^^-, Stt ^th H o^* 

7)1^1 ^ 014 Aj- 7l ^1^ «El-cloj|^ J7°.=. ( o|^n^^ = ( JjLE-l-cl^^ ^ El ^lol ^g-f^Hf?- 3i±r °Q:^}3. 
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HiflolB jL^ r %-d\]*\ AjQ]<g 0-20^^=^^ cflS}^, +B]$\ t n^Q^-e]®, a -<£Q^*\^ ^*\]*] Ai^ i 
cf^^l 80-lOOf-^l- ^SKZ, sj^HS- §2] fTfi^Ai t£fe 7 flAl^l ojo] <i#^sf 

t-eliEM EE^ S-Y-7 0 >s}- l-e^E]^ ^|(D)^ 712:^1 (A) + (B) lOOf^^] cfl*H s^so^-^ ^tB4. 
(E) «o V ^ ofl^Efla 

a. t^oflA^ s)-7l ^2^(1)0.3. vfrifr^ o]a|- ofl^tfle sl-^-l-ol A^-g^tf: 




-^-71 ^Al(l)oflA-1 R 1( R 2 ul R 3 ^ <Efe C,-4 3 ^^W^, X TT C 6 ^ 20 ^ °>^7l lEfe 

^7l7> C 6 . 20 ^ o>^7lS.^| sIliAl^-, c]^, = ali3H)^-A, «|ia||ilr-S ^ tl^v 5s uL E ^ o. 

£^ jI, N£: 0-4^1 71-^1 cf. >a-7l ^-2:^ 1^1 «SBr Sj-%#S.fe N&°1 0*1 ^ollfe H e) 311 ^ 2- ^ *H <=>} 

H, Sel3^|^iis)]olE > E^^I-oljHl^i^BilolH, Eel(2,6-^^l5)l^)Si5llo}E ; ^(2A,6-^^\)Wd)S. 

BEl(2 ) 4-clE^^^-^2ll^)5L^allo)e ) ee) (2,6-^*1 e^UsH^i^Sllol e ^-oj °X°.v\, N£M io] 

J i L lJl| , d)Si5|| 0 lS, *l^^-^lfeal^(2,6-c]nfl^3ll'd)X^Bi]o}E ) *lc5.^^ul^(2 > 4-c]E^e)^.^5|)^)ii^l 

•JJ-W oll^Efle S|-^-l-(E)fe 7) ^^7] (A) + (B) lOO^^-ol] cfl§H 5~30^^» 

^7]^ # o. ^ ajS>« 0 V7,l^, ^iL7j-;Hl, 7>4i*fl, W^l^l, ^-g-3)-7fl 

^7^ ^ %lo.^ ; -e-71 SEfe -?-7l <j]-il, «a ^ ^-H, ^a]?K °H7>. -B-el^-fh ^ ^7l #^7fl ^51 ^ 

7>€ =t= 0 1#£- fJ-^Sl 7l^^7] ioo^^<Hl cflSH o~50^^2l <^iL5- Aj-^-slcf. 

*V7le] ^Alo,l ^ HlS^Aloil^ ^ ^ #0]1 A)-^-^ ( A ) i^^^ ^1, (B) SelHl^ia^Efls ^ _ ( C ) 

^1, ^ (E) ^1^ li^li ^ a>^^. 4^-4 zJ-c)-. 

(A) 2^^^ ^ElifflTjl ^7](ABS ^1) 
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(a! ) iE]« a^E ^Kg-ABS 



■S-^l 0.2?^-?-, 0.4^^-Y-, %^V^ O.Olf^-?-, ^ s) 3.5^511 olsq-e^.^ 0 .3^W» ^SKn. 5*1 

75°C1- -fM «)■ Jl ^r-g-g- a£}£B ABS ^SSfjl, Jl^-g-ofl cflsfl 0.4^^ 



(a 2 ) 3! fl-fr ^tf*H (AN ^ 25?^?=) 



75^-^Y-^ iHl^l ^ 25#^^ oj-H^MBlHl t^l-Sr^ 120^-^, oJ-^ul^ol^Jf E)S.q B 5| B 
el^#S^a|l 0 lB 0.4^^ ^ ^^31 ^ilM^l 0.2#^» ^^Sj-Jl, 90-g- 80°C^1 <£-8-*l?l 

^ 180£- ^-<?> 80'C5. ^1*1-^ 25^91 ^*l(SAN)t- ^5}$^. o]s. % 

=r ^ ^a*H SAN ^la*l-Scf. iEl^!-6}Hms| f^sg S-g-*}^- 180,00 

OolSicf. 



(B) # el all^^ol) Efl s ^M(PPE ^1) 

tSSIf -g-^HH Jlfr^-£^r 0.42°] 1-bH2,6-cH1 ^-1,4-3) 31-3-1- Al~g-*l-$4. 

(C) iEl^l-o>3.^S.qE^ ^-^^1 ^KAN 13f^) 



87#^^ iEliffl ^ 13^^=^-^ ^HliHBll l^l-fr^r 120^^-, <=>>SHl^oli e ^ 0.1^%=-?-, 1, 

l'-cHEHe|-^l3^Al)-3 I 3\5-HeHlH#S^<+ o.2#^-Y-, B e] z^^^H e 0.4^^-Y- ^ <^±B 
°l-§-*tl 0.2^-Y-l: ^^sj-JI, 90-g- ^-<?V ^£r°lH 80°C^1 JJl o] -g^oflA] 150-g- -%-x]iS}5L t±X\ 95 

°C77}x] <££*}JL 120-g-g^J: -B-^l^l^ Wo] 13^91 ^M(SAN)» *]^}<%^. <=11- ^ 

41. ^ SAN g-i&-§- ^12:5^^. tf-SS ^el^fl-ol-ri^sLulE^ ^x)^ ^--g-*}-^ 1 

20,000°!$!}. 



(D) ^el^El^l WW ^1 
(d! ) l-eliB|^ ^^l(GPPS) 

*H 0 iS-m^r)2\ ^](GPPS)» AV-g-sl-^o.rt), ^v=.^^. HF-2680°1 4. 

(d 2 ) zl^^Q ^eli^^l ^l(HIPS) 

*}<£5Lm^)°\ 31^-7^ #e)^E]^l ^](HIPS)» Aj-g-S} £0.1^ HG-1760S°lcf. 

(E) «o v *J^ <?1^ °fl ^Efl s ^# 
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*H<4 i~4 ^ uls^Aloflol ^1 Aj- 7 j S l0 fl 7l7fl^ #3=o_S -i-^ 2^ <a-#7)<HlAi 200-28 

^12: € 80°C°lH 3^1^}- £2: ^ 6 Oz a\%7]o\}*\ ^^^r£ 220~280°C, -g-*8£rH 40~80°C^ 

*M A l^-a- ^l^^V^cf. ^12: ^ a] <g£- UL 94 VB \+<a \}<2^-§- ^SKU, ASTM D-256^1 

«>o|a^ ^3 #£(1/8" ^-^ kgfcm/cm)S. 3g 7>£| ^i}. ASTM D-1525<^1 n}^ lkg^ 3}f^l7.-j <2] al?J!<£S)-£r 

ASTM D-1238<i e}*H 220'C ^ lOkg^l^i *r(g/10min)t #^§1-5*4. 



[S 1] 



7£ 


aJaH 1 


2 


*! A H 3 




^£ 


(A) 




38 


38 


38 


38 


(a 2 ) 


24 


24 


24 ; 


44 


(B) 


38 


38 


38 


38 


(C) 


10 


10 


10 


10 


D 


(d t ) 


20 




10 




(d 2 ) 




20 


10 




(E) 


17 


17 


17 


17 




Izodt^^d/g" ) 


28 


30 


29 


22 




96 


95 


96 


89 


-g-g-**^ 


35 


32 


34 


22 


\+"a£(l/10" ) 


V-1 


V-1 


V-1 


V-1 



^-71 S. 1<*]*\ H-Efvfl uj-sq- £o] JS. Tgx$2) ^x\q] 10. §3^^ ^](GPPS)» ^-%-Z}'%<Lv^, -^Hl 2^ Jl^^Q 
l-eliE]iffl ^xl(HlPS)» ^-g-sl-^Ji, 3 ofl fe Aj.7] #el^El^l ^ 3i^s\- #3^31 ^1 aj-g-sH* 

cf. #5^3^ afe ji^^-SI- #e^i^^l ^a]^ i- 3o1 )Ai^ aj-71 ^xli-^- ^7>s^l ^ Hl^Aiofl 

°fl H 1*H -fJ-^W ^i\<£^°) 7flAl^ ^fl. S.^ O.^, ^^5. ^ \+<£5Lofl StM^S -f ^S_4 ^341- U|-El-Xfl 

iitq-. ^-ei jl^sI ^1(HIPS)7> ^-g-si ^aHI is, 3 o.^ ^^j-s^V <#jr ^53^, #^1^ ^x] 

(GPPS)* 3 -g-* 2^ 73^-51 -fr^^oi ^Aj-^&rf. #3^^ ^l(GPPS) ^ -H^s). ^ 

^1(HIPS)» ^j-g-tt ^Alofl 3<^1^H ^ -fi-S^°l ^9 M-^iicf. zi&|u|- 3. 1<*H 

ifllSl, *^7 0 V £ 7l- ^7.4^1 ^--1-* ^-o]^- ^ ^Cf. 



18^^<?] ^Bj^l-Ol-S^SMH^ ^f^Afl ^^171- ^7>S]<H Aj-^-Ajol 7flAi£]^^T^ i a|7H #^^^^1 £fe S-^7 0 1- 

S}- #e^E}3t ^}7\ ^7>£lJl °fl^Efls Al-g-^ O.^^ 7l 741^ 7j-£ ^ O^Hf, ^Aj 
, < fi < ?>^^ ^ ^fll^ol -f^r^ ^ Vl g^ Ml- ?>fecf. 

^- tflxl ^7g^ oj «-o>o, ^.Aj-o, ^Al^. 7^ 7 H ) -g-olS]-^ ^A]^ ^ ol 0.^ > ole-l*}- «i 

(57) 



^■7fls-^ ^-2001-0055739 



1. 

(A) (a, ) afalS^El U^l 18-50^°] iE) zlb}- = H. ^f^Sfl 20-100^ 
^ (a 2 ) ^^=°1 18~50f^<y f-fr 0-80^5. °1^<H*1tt ZL^^^ iEl 
3131 ^*1 40~95^^-¥-: 

(B) # e) 5il^^o)l 31 s. ^1 5~ 6 o^^«-; 

(O #7i (a) + (b) ioo^^°\) cflsM o>a.*s.q s * «-^oi 5~i8^^?l ^ a-«}a|£mi -g-f^l ^1 

2-30^^; 

(D) <#7] (A) + (B) 100^-¥^1 cflS><^ ^1 HLfe JL^#S\- #H^E)3] =M 5~50f^^-; ^ 

(E) #7l (A) + (B) 100^^1 fl)SH <?1^ S|-^-# 5~3o^^; 

2. 



*U^1 91°]*], ^7) 1-51 31^ 
3. 



^l(B)fe #e|(2,6-^^€, 1,4-31^)^15°] ^j-g. s^o S Qy} 



^2^1 1 



Ri O 



O _ R 
II 

X— O— P— 



^>-R 3 



R 3 O L O -In Ri 




41-71 ^^(DoflA^ R 1; R 2 ^ R 3 ^ ^jg. ^-^i^ 5E^r C^ 4 <£*) 7l c>l JI ; X ^ C 6 ^ 20 ^ °>^7l i&fe 

2)717} ^1^-51 C 6 _ 20 21 0^7lS D]^]±t, *]n±t, ^l^^l*, H l — ^il s" — A, «li3)l*-S ^ <g^3_yf&\ 

^ ?Mj1; n£- 0~4£) &<3. 

*fl3*<M SIOIA-I, Aj-y] « o VSj:S OlAV ofliEfl 5 SH|]-i-(E)£ <$7] N &°1 ^jg. 2li*> ^ # Ol^ Wj-tg:^ 0]A> ofl 



5. 



^-7)1^-5) lf-2001-0055739 



*fll<8-«fl sa°M. 1^*1 A JJf#*W, "il-s., -¥-711- «7H|».i3 ifsfe 

%-§r ffc= 17>^ \+<2^ ^1 2^€". 

3^ 6. 
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